GaAs nanowires and GaAs/Fe 3 Si core/shell nanowire structures were grown by molecular-beam epitaxy on oxidized Si (111) 
I. INTRODUCTION
Nanowires that combine a semiconductor and a ferromagnet in a core/shell geometry have gained a lot of interest in recent years. [1] [2] [3] [4] [5] [6] Because of the cylindrical shape of the ferromagnet, such core/shell nanowires could allow for a magnetization along the wire and thus perpendicular to the substrate surface. Ferromagnetic stripes or tubes with a magnetization perpendicular to the substrate surface have the potential for circular polarized light emitting diodes that optically can transmit spin information in zero external magnetic field and thus allow for on-chip optical communication. [7] They could enable three-dimensional magnetic recording with unsurpassed data storage capacities as well. [8, 9] The combination of the binary Heusler alloy Fe 3 Si (Curie temperature of about 840 K) and GaAs has several advantages compared to most of the previously studied semiconductor/ferromagnet (SC/FM) core/shell NWs. The perfect lattice matching and its interface allows for the molecular beam epitaxy (MBE) growth of high quality planar hybrid structures. [10] [11] [12] [13] In addition, the cubic Fe 3 Si phase, shows a robust stability against stoichiometric variations with only slightly modified magnetic properties. [14] Moreover, its thermal stability against chemical reactions at the SC/FM interface is considerably higher than that of conventional ferromagnets like Fe, Co, Ni, and Fe x Co 1−x . [10] Recently, we have demonstrated for the first time that GaAs/Fe 3 Si core/shell NWs prepared by MBE show ferromagnetic properties with a magnetization oriented along the NW axis (perpendicular to the substrate surface). [15] However, the structural properties and hence the magnetic properties of the core/shell NWs depend strongly on the substrate temperature during the growth of the Fe 3 Si shell. [15, 16] In particular nanofacetting was observed. [16] In this work, we have chosen the sample with most regular facet growth of the Fe 3 Si shells around the GaAs(111) oriented cores and analyze the nanofacets by scanning electron microscopy (SEM), transmission electron microscopy (TEM) and selected area diffraction (SAD) in the TEM. (VLS) mechanism, [17] [18] [19] [20] [21] where pin holes in the SiO 2 serve as nucleation sites. [22] A Ga droplet is the preferred site for deposition from the vapor. The GaAs NW then starts to grow by preferential nucleation at the spatially restricted GaAs/Si interface (IF). Further growth is unidirectional and proceeds at the solid/liquid IF. The GaAs NWs are grown at a substrate temperature of 580
• C, and a V/III flux ratio of unity. The equivalent twodimensional growth rate amounts to 100 nm/h. Once the GaAs NW templates are grown, they are transferred under ultra high vacuum conditions to an As free growth chamber for deposition of the ferromagnetic films. There the GaAs NW templates are covered with Fe 3 Si shells at substrate temperatures varying between 100
• C and 350
• C. The NW shells grown at a temperature of 200
• C show a regular nanofacet structure. That is why we perform a careful analysis of the nanofacets using these samples. More details regarding the growth conditions can be found in Ref. [15] .
The resulting core/shell NW structures are characterized by SEM, TEM, and SAD in the TEM. The TEM specimens are prepared by mechanical lapping and polishing, followed by argon ion milling according to standard techniques. TEM images are acquired with a JEOL 3010 microscope operating at 300 kV. The cross-section TEM methods provide high lateral and depth resolutions on the nanometer scale, however they average over the thickness of the thin sample foil or the thickness of the NW as a whole. • C is well suited with respect to reach a highly perfect structure of the Fe 3 Si shells.
The surface nanofacets are inclined to the (111) net planes parallel to the Si surface by an angle of approximately 118
• . The formation of facets reduces the overall surface energy and evidences non negligible material transport over distances small compared to the NW lengths. [23, 24] Unfortunately, the orientation of those surface nanofacets does not coincide with those of the facets of the original GaAs NWs corresponding to the {110} planes. [25] That is why shell thickness inhomogeneity is caused by facetted growth. On a larger lengthscale the Fe 3 Si shell is approximately reproducing the shape of the GaAs core NWs. [16] Layer-by-layer growth could in principle solve the problem of nanofacetting. However, Te [29] are under discussion.
IV. CONCLUSIONS
The GaAs core NWs grow epitaxially on the bare Si (111) 
